10 PC Chapter 4

EXPONENT RULES & PRACTICE

PRODUCT RULE: To multiply when two bases are the same, write the base and ADD the exponents.

XM . M = ymin
Examples:
A 2% axtmptt B 2¢:2°m 25 C. (*9)(x%y*) = x°y°
QUOTIENT RULE: To divide when two bases are the same, write the base and SUBTRACT the exponents.
ﬂ = xmn
X"
Examples:
5 35 i v2yS
A ;=X3 B 3—3_3‘! e y?

ZERO EXPONENT RULE: Any base (except 0) raised to the zero power is equal to one.
=1
Examples:

A y=1 B &=1 C. (Ja*b™ Y =41

POWER RULE: To raise a power to another power, write the base and MULTIPLY the exponents.
(™) = 2™

Examples:
A. (x3)2 =x6 B. 3)*=38 C @) ="
EXPANDED POWER RULE:
m m
m — ymyn ) TR i
(xy)™ = x™y (y) =
Examples:
A. (2a)% = 23a® = 8a3 . (x_z)‘1 _()_at
" \y) T oyt Ty

B. (6x3)% =62(x3)% =36x°

D (z_x)3 (e 233 sxd
3y2 el (3y2)3 = 33(y2)3 == 27y6

NEGATIVE EXPONENTS: |If a factor in the numerator or denominator is moved across the fraction bar, the sign
of the exponent is changed.

x=m x= y X
Examples:
A x 3= % B. 472 =% = é C. —4xSy~2 =%§5
0. (5= () -% G20 =6y e
6 Carynrt= () - (2 -2

CAUTION: —x ;t% For example: —3 #:%
REMEMBER: An exponent applies to only the factor it is directly next to unless parentheses enclose other factors.

Examples:
A. (-3)2)=(-3)(-3)=9 B. —-32=-9



10 PC Chapter 4

EXPONENTS PRACTICE
Simplify:
1. 3 ” 43 X5y6 x_-l
co 15..5 27. =
2. 4x” < 2x x2yS 50 5256
3. x%.x% 16. xy#4 "13x~7
4. 2x32x? 17 4xSy - 29. f_3(f2)(f—3)
65 (16xy4) 30 x_—4
5. 6_3 sty 4 ‘x—9
18. (222 24z
x4 20xy 31 X
6. el 15 =7 "12x8
7. 8° 7 3,37
: 20. 772 " 12x6y3
— 0 - —_
8. —(9x) 2 L 33 2%y~ 92
9 (y4)3 - 34 2xty—4
2,14 2. - oxTy3
10. (x°y) 24
11 6x7 23. xS " x-l 35. (4x4y_4)3
L 24, x~6 36. 5x2y(2x*y~3)
8x5 &
12.5 25. x% - x~7 37. (‘7“32”4320)
3a c
42 5 " .
13. (2¢d*)*(cd) 26. GGHG®) 23202
14. 2f g (f9)° 38. ()
EXPONENTS PRACTICE ANSWERS
1
1. 192 16. xy zg_f_4
6 x12
2. 8x 17' 64)’9 30.X5
8
% 18 = 31, 2
4. 4x° " 256y16 .
; R
5. 36 19.; ot
6
1 33, L
6. o 20_L 4x6
49 .
7.1 21. x5 My
8. -1 22.16 35 6412
9 12 g - y12
« ¥ 23.x :
8,4 36. %
10. x®y 24_% y
o * 37 81a*p*cl?
, 25. x? " 2401
12, 2x 26 L i op2clé
13. 4¢c7d*3 W " 4a?
14.16f10g%2 7 B

15_x4y4 28. 4xl3
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4.6 Applying Exponent Laws - including negative and rational exponents (p. 238)

Examples #1

Simplify by writing as a single power. Use BEDMAS [to remember what order to follow in

simplifying the expression. At the same time, remember and apply all ,

including law of negative exponents. Write final answer with positive exponents.

o[THET

-3 -5 E- _1
(157) ) 94.972
2 15° 93
4
_ 6xty=3 o\
e) m*n=2-m?n3 f) Taxy? 9) (258. b )2
Try these
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N0

a) [Xsy'i} {X—lyi} b) 12)(1_ }/
3x2y

NI

Identify the error in each solution.

5 1 1
12x°y2 _AYy’y? _Ajyy2 2 =t
Q) T 1 .1° \/_1 = \/_9 =AYy
3x2y 2 X7°x2 X 2

) (5(”‘23’4}2 = (255" = 5/xey"

2X4y7

1
( 50x%y* )2
2X4y7

19
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Examples #2

a) A cone with equal height and radius has a volume of 18cm®. What are the radius and
height of the cone to the nearest tenth of a centimetre?

4
— 3

Example #7

b) A hemisphere has a volume of 569m®. What is the radius of the hemisphere to the
nearest tenth of a metre?

Volyem = gm‘3

20
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